Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.005 Å; disorder in main residue; R factor = 0.041; wR factor = 0.113; data-to-parameter ratio = 14.5.
A low-temperature redetermination of the trinuclear cluster compound described as [Cr 3 (C 2 H 2 ClO 2 ) 6 O(H 2 O) 3 ]NO 3 Á3H 2 O [Glowiak, Kubiak & Jezowska-Trzebiatowska (1977) . Bull. Acad. Pol. Sci. Ser. Sci. Chim. 25, [359] [360] [361] [362] [363] [364] [365] [366] [367] [368] [369] [370] [371] shows that the salt is a 3.5-hydrate, [Cr 3 (C 2 H 2 ClO 2 ) 6 O(H 2 O) 3 ]NO 3 Á3.5H 2 O. The trinuclear cluster cation is disordered in four of the six monochloroacetate groups. One is disordered over two positions in respect of the chloromethyl atoms (occupancy ratio 0.50:0.50); another is disordered over three positions in respect of the chloromethyl atoms (occupancy ratio 0.50:0.37:0.13) whereas two are disordered over two positions in respect of the Cl atoms only (occupancy ratios 0.84:0.16 and 0.60:0.40). Of the four independent uncoordinated water molecules, one has an occupancy factor of 0.5. The trinuclear cation has an oxido O atom that is connected to three watercoordinated Cr III atoms, the three metal atoms forming the points of an equilateral triangle. Six carboxylate groups each chelate a Cr-O-Cr fragment. The cations, anions and uncoordinated water molecules are linked by hydrogen bonds.
Related literature
For the room-temperature study, see: Glowiak et al. (1977) .
Experimental
Crystal data [Cr 3 (C 2 
Data collection
Bruker SMART APEX CCD areadetector diffractometer Absorption correction: multi-scan (SADABS; Sheldrick, 1996) T min = 0.820, T max = 0.953 39914 measured reflections 7271 independent reflections 5349 reflections with I > 2(I) Table 1 Hydrogen-bond geometry (Å , ). 
Experimental
Crystals of the title compound obtained by the method of Glowiak et al. (1977) were supplied by Dr Rosiyah Yahya.
Refinement
The trinuclear cluster cation is disordered in four of the six monochloroacetate groups. Two are disordered over two positions in respect of the Cl atom (Cl1, Cl1') and attached C atom (C2, C2'). The C-C distances were restrained to within 0.01±0.01
Å of each other, as were the C-Cl distances. The temperature factors of the primed C atom were restrained to be equal to those of the umprimed C atom. The disorder was refined to nearly 0.50:0.50.
The other monochloroacetate group is disordered over three positions in respect of the Cl atom (Cl6, Cl6', Cl6") and attached C atom (C12, C12', C12"). The C-C distances were restrained to within 0.01±0.01 Å of each other, and this restraint was applied to the three C-Cl distances. The temperature factors of the C atoms were restrained to be identical. The disorder was refined to approximately 0.50:0.33:0.17.
Meanwhile, the other two monochloroacetate groups are disordered over two positions but for the Cl atoms only (Cl4, Cl4' and Cl5, Cl5'). For each, the C-Cl distances were restrained to within 0.01 Å of each other.
In the later stages of the refinement, the difference Fourier map had an electron density at about 2.5 Å from Cl1 and Cl6, and at about 2.8 Å from O5w and O6w. The electron density was satisfactorily modeled as half a water molecule (O7w).
Since the occupancies of Cl1 and Cl6 were refined to nearly 0.5, the occupancies of O7w, Cl1 and Cl6 should, in fact, be exactly 0.5. The O7w atom should be within hydrogen bonding range of O5w and O6w, but should not be near Cl1 and supplementary materials sup-2
Cl6. As the occupancy of Cl6 was fixed as 0.5, the occupancies of the other Cl6' and Cl6" components were then allowed to refine, subject to a total of 0.5. The ratio was refined to 0.365 (3):0.135 (3).
The anisotropic temperature factors of the three-and-a-half lattice water molecules were restrained to be nearly isotropic.
For the six full-occupied water molecules, their H atoms were located in a difference Fourier map and refined with distance restraints of O-H = 0.84 (1) Å and H···H = 1.37 (1) Å. Their temperature factors were tied to those of the parent atoms by a factor of 1.5. As the half-occupied water molecule (O7w) is an acceptor to two hydrogen bond donors, its H atoms could be placed in chemically sensible positions; they were not refined. The O7w does not form hydrogen bonds to donor atoms. H atoms on C atoms were positioned geometrically and refined as riding atoms, with C-H = 0.99 Å and U iso (H) = 1.2U eq (C). The final difference Fourier map was essentially featureless, with no peak larger than 1 e Å -3 and no hole deeper than -1 e Å -3 .
Figures Fig. 1 . Molecular structure of the title compound. Displacement ellipsoids are drawn at the 50% probability level. The minor disorder components are not shown. The water molecule O7w has 0.5 occupancy. (1) 141 (4) Symmetry codes: (i) x, −y+3/2, z+1/2; (ii) −x+1, y+1/2, −z+1/2; (iii) −x+2, y+1/2, −z+1/2; (iv) −x+2, −y+1, −z+1; (v) −x+1, y−1/2, −z+1/2.
